Abstract: INTRODUCTION: Arteriovenous malformations (AVMs) are congenital lesions formed by a network of dysplastic vessels. CASE REPORT: We report a case of a 63 years old man, admitted with seizures and headache. Imaging findings, angio-CT, angio-MR and angiography revealed a partially thombosed right parasagittal frontal AVM, with fully thrombosed associated flow-related aneurysm on the main arterial feeder. The patient underwent surgery and we performed total resection of the AVM. The particularity of this case is the rare possibility of outcome with regression of the vascular malformation. CONCLUSIONS: Brain AVMs are evolutive lesions. Regression, through progressive thrombosis of the nidus is a rare possible outcome in brain AVMs. In thrombosed AVMs angiography is not reliable, and angio-CT and/or angio-MR are mandatory, in order to correctly evaluate nidus size and associated lesions. Symptomatic AVMs require surgery. Partial thombosed AVMs can be safely resected.
Introduction
Vascular malformations of the brain are a heterogeneous group of non-neoplastic anomalies of cerebral blood vessels, arteries, veins, capillaries, with modified flow. (14;44) Vascular malformations of the brain occur as a consequence of persistence of a primitive model secondary to a defect in embryological development. (44) McCormick divided vascular malformations of the brain in: arteriovenous malformations (AVMs), cavernomas, venous angiomas, capillary telangiectasia and arteriovenous fistulas. (23) Brain AVMs are congenital non-neoplastic lesions, containing a high complexity network of dysplastic vessels. The network of vessels, called nidus, is formed by complex direct connections between arteries and veins through vascular shunts, thus oxygenated blood is carried from the arterial system directly into the venous system without passing through capillary bed. The nidus is fed through dilated arteries and blood is drained through arterialized veins. (14;21;22;38;44) Brain AVMs are rare lesions. 
Case report
We report a case of a right parasagittal frontal, partial trombosed AVM who was operated by the senior neurosurgeon into the Fourth Department of Neurosurgery, Emergency Clinical Hospital Bagdasar-Arseni from Bucharest. We reviewed medical records, imaging, treatment and follow-up. A man, 63 years old was admitted in department with grand mal seizures for four years and headache. The patient presented history of ischemic coronary disease, old myocardial infarction, coronary stent and diabetes mellitus type II. The neurological exam revealed no neurological deficits.
Brain CT-scan showed a right frontal lesion, inhomogeneous, contrast enhancing, with calcifications. Angio-CT showed an right parasagittal frontal AVM, with nidus sizing 3/2 cm, containing partial calcified vessels, with feeding arteries coming from right anterior cerebral artery (ACA), which is enlarged (3 mm in dimeter). A saccular aneurysm was found on the A2 segment of right ACA (4 mm dome, 2 mm neck).
Brain MRI showed a right parasagittal frontal AVM, located in girus cinguli and superior frontal lobe, with 3 cm maximal diameter, with feeding arteries from right ACA and venous drainage into a dilated anterior frontal vein and finally into the superior sagittal sinus (SSS). Right ACA is enlarged, 3 mm in diameter and had high flow. The saccular aneurysm from A2 segment of right ACA had no vascular flow void inside. In the surrounding brain there are hemosiderin deposits, areas of calcifications and gliosis. A porencephalic cavity is a sign of previous bleeding.
Four vessels angiography showed a low flow right frontal AVM, fed from the right callosomarginal artery. Right callosomarginal artery presented areas of stenosis and irregular caliber. The nidus was 1 cm in size. Venous drainage is not detected and is probably done into the SSS. The angiography also revealed marked atherosclerosis.
The patient underwent surgery. We entered the interhemispheric fissure and we found an AVM corticalized on the medial surface of the frontal lobe. The nidus was composed of patial thrombosed vessels. We identified and coagulated two feeding arteries coming from the right callosomarginal artery. The nidus was circumferentially dissected and mobilized into the interhemispheric fissure to facilitate deep dissection. The deep part of the nidus reached the ependymal surface, and frontal horn of the lateral ventricle was opened. Finally, two draining veins, into the SSS and into the inferior sagittal sinus were occluded with vascular clips. An external ventricular drainage was left in the frontal horn of the lateral ventricle. The wound was closed in anatomical layers.
The outcome was favorable, the patient presented no postoperative neurological deficits. Following surgery, the patient presented no seizures under 600 mg Carbamazepin/day. The external ventricular drainage was kept for 3 days. 
Discusions
Approximately 90% of the AVMs are asymptomatic during the patients' life and become necroptic discoveries. Among the hospitalized cases only 2.5% of cases are asymptomatic. (4) Annual rate of patients who develop symptoms is 0.14-0.8%/year. (17) Lately there is an increase in number of newly diagnosed asymptomatic cases, this seem to be a consequence of widely spreading routine cerebral imaging studies. (19) The case report by us was 63 years old, much older that mean age for AVMs diagnosis, which is 33.7-35 years. (3;4;15;19) The most common form of clinical presentation is cerebral hemorrhage, secondary to AVM's rupture. AVMs accounts for 3% of ischemic stroke and 33% of hemorrhagic stroke in young people. (17) The second most common form of clinical presentation is epilepsy. In patients who present with seizures, following surgery through resection of the irritative lesions, seizures' control is good. In time, if patients present no seizures, progressive reduction of antiepileptic drugs can be tried. (36) In our patient we found a partial thrombosed AVM. AVMs are evolutive lesions. In most cases AVMs tend to enlarge in size and velocity from childhood to adulthood. In some cases AVMs tend to regress. In such cases the nidus is partially or completely thrombosed. (27) One factor favoring thrombosis of the nidus, found in our case is marked cerebral atherosclerosis, mainly on the feeding artery. Another favoring factor is represented by the associated aneurysm. It was located on the main feeding artery, A2 segment of right ACA. The aneurysm can be seen on the angio-CT scan, the angio-MR reveals no flow void inside it and is not visible on the angiography, therefore it can be assumed that the aneurysm is also thrombosed, and can lead to nidus embolization with thrombi. Calcifications are also signs of nidus involution. The particularity of this case is the rare possibility of outcome with regression of the vascular malformation.
Flow-related aneurysms occur as a consequence of hemodynamic changes in blood flow induced by the malformative lesion. Unruptured flow-related aneurysms need no surgery, because they are a consequence of blood flow changes, and after AVM resection and restoring of normal flow they will disappear. (8;9;16;40) Only ruptured aneurysm require surgery.
Thrombosed AVM is easier to operate compare with a patent one. It has low flow, the vessels are filled with thrombi, and to not bleed when cut. Taking into consideration that the AVM was only partially thrombosed, we applied the same principles as in AVM surgery, occlusion of feeding arteries first, followed by circumferential dissection and occlusion of draining veins, in the end. Surgery is similar with AVM resection after embolization with onyx. Circumdissection was facilitated by surrounding gliosis and porencephalic area. All, together with hemosiderin deposits are signs of previous bleeding. AVMs have a conic shape, and tip of the lesions reaches the ventricular wall. If the ventricle is opened, all blood should be washed to prevent hydrocephalus occurrence. Placement of an external ventricular shunt, for a few days, is a useful tool in preventing hydrocephalus occurrence.
In most cases angiography is the goldstandard imaging for brain AVMs. The only exception is thrombosed lesions. The AVM is partial thrombosed, the contrast is enhanced only in the patent compartment. The patent nidus is three times smaller than in reality. Angio-CT and angio-MR showed the real size of the lesion. On the angiography the nidus did not enhance at all in the arterial phases, appearing only in the late, venous phase. The thrombosed flow related aneurysm is not seen on angiography. In thrombosed AVMs angiography is not reliable, and angio-CT and/or angio-MR are mandatory.
ApSimon et al. believe that most AVMs become symptomatic during the patient's life, in most cases with brutal rupture and intracranial hemorrhage. (4) ARUBA phenomenon radically changed the way of thinking in unruptured brain AVMs. (25;26) ARUBA was a prospective, controlled, randomized, multicentre, international trial, which counted the risk of developing cerebral symptomatic stroke or death in patients with unruptured AVMs, who underwent either surgery or conservative treatment. ARUBA phenomenon completely changes the vision regarding this pathology, the interventionist therapeutical attitude from the pre-ARUBA era, being replaced by a conservative one. Relevant literature study reveals that similar results can be found, such as reports of old, asymptomatic patients, with incidental AVM. This study had sparked various reactions to the medical world (13;18;24;31;32;39;41;43) , and so far there is no consensus regarding an optimal therapy algorithm in unruptured AVMs. Choosing between surgical and conservative attitude depends on a variety of factors related to the characteristics of the lesion, medical status of the patient, patient and family desire and preference of neurosurgeon. Other authors proved the superiority of surgery for certain patients with unruptured AVMs. (6) 
Conclusions
Brain AVMs are evolutive lesions. Regression, through progressive thrombosis of the nidus is a rare possible outcome in brain AVMs. In thrombosed AVMs angiography is not reliable, and angio-CT and/or angio-MR are mandatory, in order to correctly evaluate nidus size and associated lesions. Symptomatic AVM require surgery. Partial thombosed AVMs can be safely resected.
